Adequate Zn nutrition is critical for commercial pecan production. Providing suffi cient Zn through soil application is particularly problematic in high pH desert soils, due to the low solubility of Zn in alkaline conditions, and also the complexation of soil Zn by carbonate minerals (Lindsay, 1979) . Foliar Zn applications are more effective than soil applications and can provide adequate Zn for maximum growth and production (Malstrom et al., 1984) . The most commonly used materials for this purpose are ZnSO 4 , Zn(NO 3 ) 2 , and NZn.
A typical Zn fertilization program in Arizona consists of spraying ZnSO 4 directly on the pecan foliage beginning at budbreak, and continuing until vegetative growth has subsided (Kilby, 1985) . In total, three to fi ve applications of 2.2 to 3.4 kg·ha -1 Zn are required at about 2-week intervals. Total season application is usually about 10 kg·ha -1 Zn. Foliar Zn fertilization programs are effective for avoiding Zn defi ciency problems in southwestern pecans, however, they are expensive and time-consuming. In February 2003 and 2004 , samples of the previous season's growth were collected by removing the end 15 cm from four branches per tree. The branches were then washed in a mild detergent, rinsed three times in deionized water followed by a rinsing in ultra pure water, and dried. The buds were then removed from the wood and each was ground separately. Leaf samples, consisting of 30 middle leafl ets from middle leaves on lower fruiting branches, were collected every 2 weeks beginning in early May 2003 and 2004. Samples were immediately refrigerated, washed in the same manner as the branch samples, dried and ground. All tissue samples were dry-ashed, dissolved in 2 M HCl, and analyzed for Zn content on a Spectro Modula M120 ICP. Leaf area was measured on the samples taken at the end of July of both years using the digital imaging analysis method of O'Neal et al. (2002) .
Analyses of bud and twig samples indicate that fall applications did elevate Zn in those tissues (Table 1) . However leaf samples collected during the growing season did not follow this pattern (Table 2) . In all cases, the trees receiving Spring Zn applications contained signifi cantly more Zn than those receiving Zn the previous fall. Zinc concentrations in trees receiving fall applied Zn were similar to the control. Even though fall Zn applications did increase Zn in bud and twig tissues, there did not appear to be an effect on leaf Zn concentrations the next growing season. Surprisingly, Zn concentrations in all leaf samples increased rapidly after the 25 June 2003 sampling date. This was unexpected, and has not happened in other pecan trees we have monitored through the growing season. The reason for this is unknown.
Leaf areas, measured in late July, refl ect the Zn status of the leaves collected at that time (Table 3) We investigated an alternative foliar Zn fertilization program that includes a late-season Zn application to replace some, or all, of the applications made in a typical Zn foliar fertilization program. Preliminary demonstration trials indicated that this may be an effective treatment strategy (M. Kilby, personal communication), presumably because high rates of Zn applied foliarly just as the leaves begin to senesce can be translocated into the phloem or into bud tissue and be reused the following season (Marschner, 1986) . A late season Zn treatment might replace some or all of the inseason foliar sprays now employed in typical production systems.
A fi eld study was established in an existing production orchard near Picacho, Ariz., on 25 year-old 'Western Schley' trees. The experiment was laid out as a randomized complete block with fi ve treatments (control, fall = 5 kg·ha -1 , fall = 10 kg·ha Means in each column followed by the same letters are not signifi cantly different at the 5% level. The fall applied Zn applications tested in this study were ineffective. Although Zn applied at the end of the season did affect Zn concentrations in dormant season tissues, it had no effect on subsequent leaf Zn concentrations. Spring Zn applications increased both leaf tissue Zn concentrations and leaf area. The currently used commercial application level (about 28 kg·ha -1 ZnSO 4 ) provided only marginal improvement over a lower rate of Zn. However, the higher rate of Zn application is not detrimental to pecan trees, and considering the relatively low cost of ZnSO 4 , 28 kg·ha -1 is Table 3 . Area of leaves collected in July from pecan trees treated with different rates and timings of foliar Zn application. 
